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А phylogeny of the subfamily Doryctinaé] Hymenoptera[ | Braconidae| | based 


on 28S rDNA D2 gene sequence and morphological characters 

SHI Min[] CHEN Хие-Хіп 0 MA Yun[] HE Jun-Hua[] Institute of Insect Science[] Zhejiang University[] 
Hangzhou 3100290 China[] 

Abstract[] This study is the first attempt to combine gene sequences with morphological characters to provide a 
phylogenetic reconstruction of the subfamily Doryctinae[] Insecta[] Hymenoptera[] Braconidae[]. Eighteen 
species belonging to 6 tribes 15 genera of the subfamily were involved[] and 11 species of 11 genera belonging 
to 7 subfamilies of Braconidae were used as outgroups with Microgasterinad] Cotesia flavipes[] used аз’ root" to 
testify the monophyletic nature of the subfamily. The DNA sequences ої D2 region of 285 ribosomal DNA were 
downloaded from the GenBank. One hundred characters of morphology and anatomy were selected and analyzed 
in a cladistic manner for this study. The evolutionary relationships were investigated by comparing the results 
from molecular data alone or molecular data combined morphological characters[] using two different analysis 
methodd] maximum parsimony[] MP[] by PAUP' 4.0 and Bayesian inference by MrBayes 3.0B4. Base 
composition and ti/tv of 288 rDNA D2 regions were analyzed by РАОР 4.0. The results showed that GC 
content of the 288 rDNA D2 gene sequences of subfamily Doryctinae ranged from 39.33% to 48.2896. 
Ттапѕуетѕіоп frequency of sequence variable sites among species of Doryctinae was higher than that of 
transition. The subfamily Doryctinae was proved to be a well-defined naturally monophyletic group[] within the 


subfamily] evidences were found to support that only tribe Siragrini was monophyletic group[] and the other 
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tribes[] tribe Doryctini and tribe Hecabolini[] were paraphyletic groups. There was no consistency between the 


topologies of phylogenetic trees generated by different analysis methods with different data[] in accordance with 


the results of morphological and biological research of the subfamily[] suggesting that more work should be done 


to resolve the phylogenetic relationships among genera and tribes of the subfamily Doryctinae. 


Key words|] Braconidae[] Dorycinae[] Phylogeny[] 285 rDNA 020 morphological characters 
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Table 1 Таха examined|] GenBank accession numbers and GC content of sequences 

















ПОП 0 Таха ООО GenBank accession no. GC% 
Tribe Doryctini Foerster[] 1862 
Caenophanes sp. U.K. AJ302888 10 45.13% 
Doryctes multator[] Thunberg[] 18220 А]302898 10 48.02% 
Doryctes gyljak Shestakov[] 1940 AJ302892 0 47.29% 
Hypodoryctes sibiricus Kokoujev[] 1900 AJ302895 10 48.28% 
Ontsira imperato] Haliday[] 18360 AJ302899 !0 41.5496 
Rhaconotus formosanus Watanabe[] 1934 А]30290$ !0 46.27% 
Tribe Hecabolini Foerster[] 1862 
Hecabolus sp. U.K. 783600 20 48.0396 
Heterospilus separatus Fischer] 1960 797968 30 45.93% 
Heterospilus prosopidis Viereck[] 1910 783599 20 44.94% 
Leluthia sp. U.K. AJ302898 10 47.51% 
Parallorhogas sp. U.K. AJ302900 10 47.51% 
Polystenus rugosus Foerster[] 1862 797971 30 44.58% 
Tribe Ecphylini Hellín[] 1957 
Ecphylus sp. U.K. AJ302894 10 39.3396 
Tribe Siragrini Belokobylskij] 1994 
Jarra maculipennis Marsh & Austin[] 1994 1 797976 30 44.18% 
Jarra maculipennis Marsh & Austin[] 1994 2 AJ302928! 10 44.18% 
Syngaster lepidus Brullé[] 1846 AJ245698 ^! 42.30% 
Tribe Spathiini Foerster 
Spathius sp. U.K. AJ302903! 10 46.00% 
Tribe Holcobraconini Cameron[] 1905 
Zombrus Бісоїої | Enderlein 19120 AJ302906 10 42.54% 
Outgroup 
Rogadinae 
Aleiodes сохаї я ) Ѕріпо1а 18080 78361 P 20 
Clinocentrus politus Chen et He[] 1997 AY167658 20 
Stiropius sp. U. K. AJ302904 10 
Hormiinae 
Hormius sp. France 797965 30 
Вгасопіпає 
Bracon ттшаюй | Fabricius 17981 А]296038 20 
Спатріодіпає 
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Colastes іпсепия | Wesmael[] 18350 783610 20 
Rhysipolis sp. AJ302909 0 
Rhyssalinae 
Rhyssalus sp. U.K. 783603 20 
Dolopsidea indagatot] Haliday[] 18360 AF029136 80 
Microgastrinae 
Cotesia flavipeX] Cameron[] 18910 AJ535942 °0 
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below triangle|] of 288 rDNA D2 gene sequences ої Doryctinae 
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1. Zombrus bicolor ххх 11/51 8/34 16/37 14/36 23/33 23/33 15/42 14/35 20/59 13/43 19/39 13/55 19/38 24/48 25/45 20/40 17/36 
2. Spathius sp. 0.164 ххх 6/40 15/44 10/41 19/34 19/34 12/34 10/39 10/58 9/42 14/38 10/38 21/35 20/47 23/46 19/38 12/35 
3. Rhaconotus formosanus 0.106 0.122 ххх 14/37 9/23 17/29 17/29 9/40 8/22 19/48 7/23 12/22 9/49 20/29 18/44 21/38 16/36 10/33 
4. Parallorhogas sp. 0.134 0.154 0.129 ххх 17/27 18/24 18/24 13/26 19/31 16/60 16/27 21/26 15/50 19/33 19/36 24/35 18/30 11/21 
5. Опізіга imperator 0.124 0.135 0.081 0.110 з ш жжж 21/2 21/22 11/27 13/17 23/58 8/12 13/11 13/49 21/26 20/42 25/38 20/27 13/28 
6. Jarra maculipennis 0.140 0.143 0.116 0.107 0.107 ххх 0/0 16/24 18/22 23/55 15/24 20/23 19/46 12/20 24/36 2/33 21/33 18/21 
7. Jarra maculipennis 0.140 0.143 0.116 0.107 0.107 0.000 жх 16/24 18/22 23/55 15/24 20/23 19/46 12/20 24/36 2/33 21/33 18/21 
8. Leluthia sp. 0.142 0.119 0.098 0.098 0.095 0.100 0.100 х 13/31 22/55 9/23 13/22 15/45 18/40 13/42 19/38 13/35 3/19 
9. Hypodoryctes sibiricus 0.122 0.127 0.075 0.120 0.075 0.100 0.100 0.110 *«« 20/60 9/21 14/20 10/48 20/29 18/47 20/39 19/33 14/27 
10. Ecphylus sp. 0.204 0.205 0.174 0.205 0.215 0.201 0.201 0.195 0.203 х*х 21/26 26/60 17/61 30/58 28/52 30/61 25/59 20/54 
11. Doryctes multator 0.140 0.134 0.075 0.108 0.050 0.097 0.097 0.080 0.075 0213 ххх 5/3 10/48 14/31 18/41 22/40 18/34 11/26 
12. Doryctes gyljak 0.144 0.137 0.086 0.118 0.059 0.107 0.107 0.089 0.085 0.220 0.020 ххх 15/45 20/29 23/40 27/39 22/33 14/26 
13. Caenophanes sp. 0.176 0.126 0.149 0.169 0.164 0.172 0.172 0.155 0.149 0.210 0.149 0.155 ххх 22/51 24/53 26/49 21/53 16/46 
14. Syngaster lepidus 0.141 0.151 0.123 0.150 0.116 0.080 0.080 0.119 0.121 0.224 0.112 0.121 0.189 x*** 23/41 24/33 22/30 20/27 
15. Polystenus rugosus 0.179 0.174 0.156 0.137 0.153 0.150 0.150 0.136 0.162 0. 206 0.147 0.155 0.178 0.174 хх» 27/44 25/45 12/37 
16. Heterospilus separatus 0.177 0.184 0.151 0.150 0.159 0.137 0.137 0.146 0.165 0.237 0.156 0.163 0.196 0.144 0.178 ххх 16/29 18/35 
17. Heterospilus prosopidis 0.150 0.151 0.131 0.121 0.117 0.113 0.113 0.122 0.130 0.217 0.130 0.136 0.192 0.129 0.174 0.114 ххх 16/33 
18. Hecabolus sp. 0.131 0.121 0.108 0.080 0.101 0.097 0.097 0.057 0.102 0.189 0.092 0.099 0.138 0.138 0.120 0.138 0.122 ххх 
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Fig. 2 Phylogeny of Doryctinae based on the combined morphological characters and DNA sequences of D2 region of 285 rDNA 
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Appendix 2 Morphological characters and states used in phylogenetic analysis of Doryctinae 
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